Introduction
There is continued interest in the chemistry of saccharinate (sac) complexes as co-ligands in biological studies [1, 2] , and consequently, a number of reports have recently appeared on the synthesis of platinum and palladium saccharinate complexes [3] [4] [5] [6] [7] [8] [9] [10] [11] . While saccharinate can bind to metal centres in a variety of different ways [1, 2] at the relatively soft Pd(II) and Pt(II) centres, it is always N-bound (Fig. 1) . Thus, the inclusion of other N-bound ligands to these metal centres results in the formation of an MN 4 coordination sphere. Continuing our recent studies in this area [12] [13] [14] , we herein provide details of the synthesis of four new palladium saccharinate complexes, trans-[Pd(sac) 2 (LH) 2 ], derived from commercially available or readily prepared amino-or acetylamino-pyridines. Yilmaz and co-workers have also recently detailed the synthesis of related complexes with pyridine and substituted pyridine co-ligands [6] [7] [8] [9] [10] [11] and have studied their biological properties [16] [17] [18] [19] .
Experimental

Materials and methods
All reactions were carried out in the open air using standard bench reagents. H} NMR spectra were recorded on Varian Unity 500 and Gemini 2000 spectrometers, respectively, with CDCl 3 , d 6 -dmso or d 7 -dmf as solvent and internal reference. IR spectra were recorded on a Shimadzu FT-IR 8400 spectrophotometer in the 400-4,000 cm -1 range using KBr discs and in the 200-600 cm -1 using CsI discs.
Elemental analyses were carried out at Martin-Luther-Universität. Melting points were measured on a Gallenkhamp melting point apparatus and are uncorrected. Na 2 [PdCl 4 ], 3-aminopyridine and 2-amino-3-methylpyrimidine were purchased and used as supplied. 3-Acetylamino-pyridine (3-acpyH) [20] and 2-acetylamino-3-methylpyridine (2-acmpyH) [21] were prepared by literature methods. 
X-ray structure determinations
Crystallographic data for 1.2dmf and 2 were collected at 200(2) and 220(2) K, respectively, on a STOE-IPDS diffractometer with Mo-Ka radiation (k = 0.7103 Å , graphite monochromator). Absorption corrections were made using the IPDS software package [22] . All structures were solved by direct methods with SHELX-97 [23] and refined using full-matrix least-square routines against F 2 with SHELXL-97 [24] . Non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were included in the models by calculating the positions (riding model) and refined with calculated isotropic displacement parameters. Details of crystallographic data, collection parameters and structure refinement are summarized in Table 1 . Index ranges -9 B h C 9 -17 B h C 17 Fig. 2 and its caption. The structure shows the expected square-planar palladium(II) centre ligated by trans pairs of chloride and aminopyridine ligands, and bond lengths and angles are within the expected ranges [25, 26] . The two aminopyridine ligands are related by the inversion centre and thus adopt a relative anti-arrangement with the aryl rings lying approximately perpendicular to the PdCl 2 N 2 plane. The amine substituents do not take part in the bonding to palladium but are in close contact with the dmf solvate [OÁÁÁH8 2.258 Å ] (as shown in Fig. 2 ), which is also weakly bound to a chloride [ClÁÁÁH9 2.712 Å ].
Synthesis and X-ray crystal structure of trans-[Pd(2-acmpy) 2 ] (2)
Addition of a few drops of NEt 3 to a suspension of trans-[PdCl 2 (2-acmpyH) 2 ] (1c) in ethanol afforded trans-[Pd(2-acmpy) 2 ] (2) as a pale yellow solid (60 % yield) (Scheme 2). Crystals of 2 were grown upon slow evaporation of a CHCl 3 solution, and the results of an X-ray crystallographic study are summarized in Fig. 3 and its caption. The molecule closely resembles that of the unsubstituted derivative [27, 28] and contains a square-planar palladium(II) centre ligated by two chelating 2-acetylamino-3-methylpyridinate ligands. Palladium-nitrogen and palladium-oxygen bonds are 2.045 (2) Nevertheless, on the basis of the NMR data, we can see that a single isomer of each exists in solution. In earlier work, we [13, 15] and others [10] have noted that in some instances rotational isomers (rotamers) are seen in solution. Thus, due to steric requirements, all four nitrogen-based ligands lie perpendicular to the PdN 4 plane and these can adopt differing relative positions (syn or anti) of the substituents on sets of like ligands, leading to four possible rotamers of which only two have been observed in the solid-state [13, 15] . That adopted appears to depend upon the development of intramolecular hydrogen bonds between the two different ligand types. In the absence of crystallographic data, we cannot comment further on the isomer that is adopted for 3a-d.
Summary and conclusions
This work has further shown that the synthesis of bis(saccharinate) complexes of the type trans-[Pd(sac) 2 (LH) 2 ] containing amino-or acetylamino-pyridine ligands is general and straightforward starting from Na 2 [PdCl 4 ] and commercially available ligands. Further, the yields of each step are high, reactions can be carried out without the exclusion of oxygen and water and product isolation and crystallization is simple. Such complexes are known to show biological activity [16] [17] [18] [19] , while the related phosphine complex trans-[Pd(PPh 3 ) 2 (sac) 2 ] has been shown to be an efficient catalyst for SuzukiMiyaura and Negishi cross-coupling reactions [29, 30] . We are currently accessing the biological properties and catalytic properties of 3a-d and related bis(saccharinate) complexes, the results of which will be reported in due course. Open Access This article is distributed under the terms of the Creative Commons Attribution License which permits any use, distribution, and reproduction in any medium, provided the original author(s) and the source are credited.
